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(54) Method for making multiple overclad optical fiber preforms 

(57) Embodiments of the invention include a method 
for making a multiple overclad optical fiber preform. The 
method includes positioning a first overclad tube (14) 
around a preform core rod (12), positioning at least one 
second overclad tube (56) around the first overclad 
tube, and collectively heating the preform core and the 
overclad tubes under pressure to collapse the overclad 
tubes onto the preform core rod thus producing a mul- 
tiple overclad optical fiber preform. Heating occurs ei- 
ther in a draw tower furnace, for example, as part of an 
Overclad During Draw (ODD) process, or, alternatively, 
by a separate heating source prior to introducing the 
preform into the draw tower, for example, as in a con- 
ventional Rod-ln-Tube (RIT) process. The method also 
includes drawing optical fiber as portions of the preform 
are being heated in the draw tower furnace or, alterna- 
tively, heated by a heating source separate from the 
draw tower and then moved to the draw tower. 
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Description 

Background of the Invention 

1 . Field of the Invention 

[0001] The invention relates to methods and appara- 
tus for overcladding a glass rod. More particularly, the 
invention relates to Rod-ln-Tube (RIT) methods and ap- 
paratus for overcladding a glass rod. 

2. Description of the Related Art 

[0002] Optical fibers typically are fabricated by heat- 
ing and drawing a portion of an optical preform compris- 
ing a refractive core surrounded by a protective glass 
cladding. Conventionally, several processes exist for 
fabricating preforms, including a modified chemical va- 
por deposition (MCVD) process. See, for example, U.S. 
Pat. No. 4,217,027, which is issued to MacChesney et 
al. on Aug. 12,1 980 and co-owned with this application. 
Another conventional process is the vapor axial depo- 
sition (VAD) process. 

[0003] In the MCVD process, precursor gases such 
as SiCI 4 and GeCI 4 pass through a rotating substrate 
tube of silica glass. A torch heats the tube from the out- 
side as the precursor gases pass therethrough, causing 
deposition of submicron-sized glass particles on the in- 
side surface of the tube. Movement of the torch along 
the longitudinal axis of the tube in a plurality of passes 
builds up layer upon layer of glass to provide a preform 
tube. Once a suitable number of layers have been de- 
posited, the preform tube is heated to cause it to col- 
lapse into a solid rod typically referred to as the preform, 
the preform rod, the core rod or the preform core rod. 
[0004] The preform core rod then is inserted into a 
glass overclad tube, which is collapsed onto the preform 
core rod using heat and a pressure gradient present 
about the overclad tube. Such process typically is re- 
ferred to as the Rod-ln-Tube (RIT) process. See, for ex- 
ample, US 4,820,322, which is co-owned with this ap- 
plication. Depending on the desired final size of the op- 
tical preform, steps of the RIT process are repeated. 
More specifically, to produce optical fiber preforms hav- 
ing larger diameters, for example, 63 millimeters (mm) 
or larger, the RIT process is performed twice. That is, a 
first overclad tube is collapsed onto the preform core rod 
using a conventional RIT process and then a second 
overclad tube is collapsed onto the existing overclad 
preform rod using a second RIT process. The resulting 
double-clad optical fiber preform is desirably larger than 
preforms made with a more conventional, single RIT 
overcladding process. Typically, preforms having larger 
diameters tend to yield more optical fiber drawn there- 
from than smaller preforms. The increased yield thus im- 
proves productivity of preform manufacturing process- 
es, as the number of preforms used per length of optical 
fiber is reduced, as are the associated set-up and instal- 



lation times. 

[0005] Other processing variations exist for manufac- 
turing optical fiber preforms. For example, in conven- 
tional RIT processes, the collapse of the overclad tube 

5 onto the preform core rod typically is performed while 
the overclad tube and the preform core rod are mounted 
in a vertical lathe. Alternatively, the collapse of the over- 
clad tube on the preform core rod is performed in a draw 
tower furnace, which also is used to draw optical fiber 

10 from the resulting optical fiber preform. Such collapse is 
accomplished by inserting the preform core rod into an 
overclad tube and then moving the combined preform 
core rod and overclad tube coaxially through the draw 
tower furnace, which causes collapse of the overclad 

15 tube onto the preform core rod prior to the drawing of 
the fiber. Such technique often is referred to as Overclad 
During Draw (ODD). 

[0006] Although existing RIT and ODD processes and 
devices save process time (and money), further efficien- 
20 cies in MCVD optical fiber manufacturing processes are 
desired. For example, it would be desirable to have 
available methods and apparatus for manufacturing 
larger overclad preforms without involving additional 
RIT process overcladding steps. Similarly, for example, 
25 it would be desirable to benefit from the reduced heat 
treatment associated with conventional ODD process- 
es. 

Summary of the Invention 

30 

[0007] The invention is as defined by the claims. Em- 
bodiments of the invention include a method for making 
a multiple overclad optical fiber preform and making op- 
tical fiber therefrom. The method for making a multiple 
35 overclad optical fiber preform includes the steps of po- 
sitioning a first overclad tube around a preform core rod, 
positioning at least one second overclad tube around 
the first overclad tube, and collectively heating the pre- 
form core, the first overclad tube and the one or more 
40 second overclad tubes under pressure to collapse the 
overclad tubes onto the preform core rod thus producing 
a multiple-clad optical fiber preform. Heating occurs ei- 
ther in a draw tower furnace, for example, as part of an 
Overclad During Draw (ODD) process, or, alternatively, 
45 by a separate heating source prior to introducing the 
preform into the draw tower, for example, as in a con- 
ventional Rod-ln-Tube (RIT) process. The preform core 
rod is positioned into and substantially coaxial with the 
first overclad tube, for example, by inserting the distal 
50 end of the preform core rod into the proximal end of the 
first overclad tube and sealing the relative positions 
thereof. Similarly, the first overclad tube is positioned in- 
to and substantially coaxial with the one or more second 
overclad tubes, for example, by inserting the distal end 
55 of the first overclad tube into the proximal end of the 
second overclad tubes and sealing their respective po- 
sitions. 

[0008] According to embodiments of the invention, 
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the method for making optical fiber from the multiple 
overclad preform further includes the step of drawing 
optical fiber as portions of the preform are being heated 
in the draw tower furnace, as per ODD processes. Al- 
ternatively, the multiple overclad preform is heated by a s 
heating source external to the draw tower, for example, 
as in conventional RIT processes. The resulting multiple 
overclad preform then is moved to the draw tower and 
optical fiber subsequently is drawn therefrom. 

Brief Description of the Drawings 

[0009] In the drawings: 

Fig. 1 a is a cross-sectional view of an overclad tube 
positioned around a preform core rod prior to col- 
lapsing the overclad tube around the preform core 
rod to make an overclad preform according to a con- 
ventional Rod-ln-Tube (RIT) process; 
Fig. 1b is a cross-sectional view of an overclad pre- 
form made by a conventional Rod-ln-Tube (RIT) 
process; 

Fig. 2a is a cross-sectional view of an overclad tube 
positioned around a preform core rod prior to col- 
lapsing the overclad tube around the preform core 
rod to make an overclad preform according to a con- 
ventional overclad during draw (ODD) process; 
Fig. 2b is a cross-sectional view of an overclad tube 
positioned around a preform core rod prior to col- 
lapsing the overclad tube around the preform core 
rod to make an overclad preform according to a con- 
ventional overclad during draw (ODD) process, 
showing the preform core rod sealed within over- 
clad tube; 

Fig. 3a is a cross-sectional view of inner and outer 
overclad tubes positioned around a preform core 
rod priorto collapsing the overclad tubes around the 
preform core rod to make a multiple overclad pre- 
form according to embodiments of the invention; 
Fig. 3b is a cross-sectional view of inner and outer 
overclad tubes positioned around a preform core 
rod priorto collapsing the overclad tubes around the 
preform core rod to make a multiple overclad pre- 
form according to embodiments of the invention, 
showing the preform core rod and the overclad 
tubes sealed together; and 
Fig. 4 is a simplified block diagram of a method for 
making multiple overclad optical fiber preforms and 
making optical fiber therefrom. 

Detailed Description 

[0010] In the following description similar components 
are referred to by the same reference numeral in order 
to simplify the sequential aspect of the drawings and to 
enhance the understanding of the invention through the 
description of the drawings. Also, although specific fea- 
tures, configurations and arrangements are discussed 



hereinbelow, it should be understood that such is done 
for illustrative purposes only. A person skilled in the rel- 
evant art will recognize that other steps, configurations 
and arrangements are useful without departing from the 
spirit and scope of the invention. 
[0011] Referring now to Figs. 1a-b, illustrated is an ap- 
paratus 10 (Fig. 1a) t comprising a preform core rod 12 
and an overclad tube 14, used to make an overclad pre- 
form 20 (Fig. 1b) according to a conventional Rod-ln- 
Tube (RIT) process. In Fig. 1a, the preform core rod 12 
is positioned vertically within the overclad tube 14 prior 
to the collapse of the overclad tube 14 around the pre- 
form core rod 1 2. Fig. 1 b illustrates the overclad preform 
20 after the overclad tube 1 4 has been collapsed around 
the preform core rod 12. 

[0012] The preform core rod 12 is made by any suit- 
able process, including conventional processes such as 
modified chemical vapor deposition (MCVD) or vapor 
axial deposition (VAD). The preform core rod 12 has a 
proximal end 22 and a distal end 24, and often is made 
with a handle 26 at the proximal end 22. The handle 26 
facilitates maneuvering the preform core rod 1 2, for ex- 
ample, as the distal end 24 of the rod 1 2 is inserted into 
the overclad tube 14. 

[0013] The overclad tube 14 has a first or proximal 
end 32 into which the preform core rod 12 is inserted 
and a second or distal end 34 configured for mounting 
into a chuck or other appropriate holding device. An ad- 
justable support rod 36 is positioned within the second 
end 34 of the overclad tube 1 4 to provide support for the 
preform core rod 12. 

[0014] Once the preform core rod 12 is positioned as 
desired within the overclad tube 1 4, the proximal end 22 
of the preform core rod 12 is sealed off, for example, by 
a seal 42 or other appropriate means. A pressure gra- 
dient then is established across the region between the 
preform core rod 12 and the overclad tube 14, for ex- 
ample, by operably coupling a vacuum source 44 to the 
distal end of the overclad tube 14. The overclad tube 14 
is heated while the pressure gradient is maintained 
across the region between the preform core rod 1 2 and 
the overclad tube 14, thus collapsing the overclad tube 
14 around the preform core rod 12, for example, in ac- 
cordance with a conventional Rod-ln-Tube (RIT) proc- 
ess. The resulting overclad preform 20 is shown in Fig. 
1b. 

[0015] As discussed previously herein, at least one 
more subsequent overcladding process is performed if 
the final size of the optical fiber is desired to be larger. 
That is, once the first overclad tube is collapsed onto the 
preform core rod using a first conventional RIT process, 
a second overclad tube is collapsed onto the existing 
overclad preform 20 using a second conventional RIT 
process. The resulting double<lad or double overclad 
optical fiber preform is desirably larger than preforms 
made with a more conventional, single RIT overcladding 
process. For example, overclad optical fiber preforms 
that typically have an outer diameter, for example, of ap- 
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proximately 50 millimeters (mm), using a single RIT 
process are made to have an outer diameter, for exam- 
ple, of approximately 80 mm, using a second RIT proc- 
ess. 

[0016] Also, as discussed previously herein, other 
variations of conventional RIT processes include col- 
lapsing the overclad tube 14 on the preform core rod 12 
in the furnace of the draw tower used for drawing optical 
fiber from the resulting overclad preform 20. Such proc- 
ess often is referred to as Overclad During Draw (ODD), 
and is shown generally in Figs. 2a-b and discussed 
briefly he rein below. 

[0017] According to some ODD processes, the pre- 
form core rod 12 is positioned, for example, vertically, 
within the overclad tube 14. A quartz disc 46 or other 
supporting or spacer means typically occupies the sec- 
ond or distal end 34 of the overclad tube 14. The prox- 
imal end 22 of the preform core rod 12 is sealed at the 
first or proximal end 32 of the overclad tube 14, for ex- 
ample, by the seal 42 or other appropriate sealing 
means. 

[0018] The proximal end 22 of the preform core rod 
1 2 and the proximal end 32 of the overclad tube 1 4 then 
are heated together to form a sealed, unitary structure. 
Fig. 2b shows one arrangement of the resulting overclad 
tube 14 having the preform core rod 12 sealingly posi- 
tioned therein. 

[0019] The combined overclad tube 14 and preform 
core rod 12 then is moved through a draw tower furnace 
(not shown), beginning with the sealed proximal ends 
22, 32. In this manner, the overclad tube 14 gradually 
but completely collapses onto the preform core rod 12 
priorto optical fiber being drawn from the resulting over- 
clad preform. As discussed previously herein, the ODD 
process is advantageous, for example, in that separate 
heat treatment needed for collapsing the overclad tube 
on the preform outside of the furnace (for example, on 
a lathe) is not needed because the draw tower furnace 
provides such heat. Also not needed is some of the sep- 
arate set-up and tube preparation processing associat- 
ed with separate heat treatment steps. 
[0020] Embodiments of the invention are based on 
the advantageous realization that the overcladding 
process times are improved and other efficiencies are 
gained by manufacturing dual, double or multiple over- 
clad optical fiber preforms using an inventive overclad 
during draw (ODD) process. As will be discussed in 
greater detail hereinbelow, other advantages include 
improved overclad layer structure and more efficient use 
of overclad tube materials. 

[0021] Referring now to Figs. 3a-b, shown are an ap- 
paratus 50 (Fig. 3a) for making a dual overclad optical 
fiber preform according to embodiments of the invention 
and the resulting double overclad tube 60 (Fig. 3b) with 
the preform core rod 12 sealingly positioned therein. Al- 
so, referring to Fig. 4, with continuing reference to Figs. 
3a-b, shown is a simplified block diagram of a method 
70 for making dual overclad optical fiber preforms and 



for drawing optical fiber therefrom. 
[0022] It should be understood that, although dual 
overclad embodiments are shown in Figs. 3-4 and de- 
scribed hereinbelow, embodiments of the invention in- 

5 elude multiple overclad arrangements. Moreover, it is 
within the scope of alternative embodiments of the in- 
vention to modify the arrangement shown in Figs. 3a-b 
for multiple overclad arrangements and the method 
shown in Fig. 4 for multiple overclad manufacturing 

10 methods. 

[0023] The inventive apparatus 50 shown in Fig. 3a 
includes a preform core rod 12, a first overclad tube 14 
and a second overclad tube 56. The preform core rod 
12 has a proximal end 22 with a handle 26 and a distal 
*5 end 24. Similarly, the first overclad tube 1 4 has a prox- 
imal end 32 and a distal end 34, and the second overclad 
tube 56 likewise has a proximal end 62 and a distal end 
64. For multiple overclad embodiments of the invention, 
additional second overclad tubes are included. Howev- 
er, for purposes of discussion herein, only the first and 
second overclad tubes are shown in the Figs. 
[0024] One step 72 of the method 70 is to position the 
preform core rod 1 2 and the first overclad tube 1 4 within 
the second overclad tube 56, for example, by inserting 
the distal ends 24, 34 of the preform core rod 1 2 and the 
first overclad tube 1 4, respectively, Into the proximal end 
62 of the second overclad tube 56. The first overclad 
tube 1 4 typically will be shorter in length than the second 
overclad tube 56, although the final overall useful size 
of the preform does not differ disadvantageously from 
preforms made according to conventional techniques. 
[0025] Another step 74 of the method 70 is to position 
the preform core rod 12 within the overclad tubes, for 
example, by inserting the distal end 24 of the preform 
core rod 12 into the proximal end 32 of the first overclad 
tube 14. The handle 26 facilitates insertion of the pre- 
form core rod 1 2 into the first overclad tube 1 4. Typically, 
the preform core rod 12 and the first overclad tube 14 
are dimensioned such that the outer diameter of the pre- 
form core rod 12 is within the range from approximately 
0.50 millimeters (mm) to approximately 1.75 mm from 
the inner diameter of the first overclad tube 14. Also, the 
preform core rod 12 and first overclad tube 14 are con- 
figured in such a way that, when the preform core rod 
1 2 is positioned within the first overclad tube 1 4, the two 
are substantially coaxial with respect to one another. 
[0026] A support 46 such as a quartz disc or suitable 
spacer means supports both the preform core rod 12 
and the first overclad tube 14, as shown. Support for 
shorter preform core rods is achieved, for example, us- 
ing one or more quartz spacers in addition to the quartz 
disc 46. Also, it is possible for the first overclad tube 14 
to be configured such that the quartz disc 46 is posi- 
tioned therein for supporting the preform core rod 12 
therein. Other supports including support rods are suit- 
able for use in the inventive embodiments shown and 
described herein. 

[0027] The second overclad tube 56 is configured, for 
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example, in such a way that the quartz disc 46 or other 
spacer means is positioned therein so as to supportably 
position the preform core rod 12 and the first overclad 
tube 14 with respect to one another. For example, the 
distal end 64 of the second overclad tube 56 is config- 
ured for mounting into a chuck or other appropriate hold- 
ing device, and thus has a reduced inner diameter, 
which is dimensioned to position the quartz disc 46 
therein. Also, the first and second overclad tubes are 
dimensioned such that the outer diameter of the first 
overclad tube 14 is within the range from approximately 
0.60 mm to approximately 1 .75 mm from the inner di- 
ameter of the second overclad tube 56. 
[0028] Typically, the preform core rod 1 2 and the over- 
clad tubes are configured in such a way that, when po- 
sitioned as shown, the three are substantially coaxial 
with respect to one another. A second seal or seal ring 
58, or other suitable sealing means, is used to maintain 
the relative position of the first overclad tube 1 4 with re- 
spect to the second overclad tube 56, for example, by 
sealing the proximal end 32 of the first overclad tube 14 
to the proximal end 62 of the second overclad tube 56. 
Thus, according to embodiments of the invention, the 
relative positions of the preform core rod 12, the first 
overclad tube 14 and the second overclad tube 56 all 
are maintained with respect to one another and have 
been sealed off at their proximal ends. 
[0029] The proximal ends of the preform core rod 12, 
the first overclad tube 14 and the second overclad tube 
56 then are heated or otherwise formed together in a 
manner that results in a sealed, unitary structure. The 
resulting structure is shown, for example, in Fig. 3b as 
an apparatus 60. 

[0030] Another step 76 in the method 70 is to establish 
a pressure gradient across the sealed area, for exam- 
ple, using a vacuum source operably connected across 
the distal ends of the first overclad tube 1 4 and the sec- 
ond overclad tube 56. The established pressure gradi- 
ent is such that the pressure outside the second over- 
clad tube 56 is substantially greater than the pressure 
inside the second overclad tube 56, and the pressure 
outside the first overclad tube 1 4 is substantially greater 
than the pressure inside the first overclad tube 14. For 
example, the pressure gradient is within the range from 
approximately 0.25 to approximately 0.50 atmospheric 
pressure. 

[0031 ] Another step 78 in the method 70 is to heat the 
apparatus 60 comprising the preform core rod 12 and 
the overclad tubes, for example, within the range from 
approximately 1600-1700° C. According to an embodi- 
ment of the invention, the heating step 78 applies heat, 
for example, to successive axial portions of the appara- 
tus 60, that is, along the length of the apparatus 60 from 
the proximal ends to the distal ends. Alternatively, the 
heating step 78 applies heat simultaneously to most if 
not all portions of the combined preform and dual over- 
clad tube apparatus 60. Such simultaneous heating 
generally is indicative of heating in conventional RIT 



processes. 

[0032] The heating step 78 causes the overclad tubes 
to collapse onto the preform core rod 12 (Fig. 3b gener- 
ally illustrates the apparatus 60 prior to such collapsing). 

5 Thus, according to embodiments of the invention, a dual 
or multiple clad optical fiber preform is formed using a 
single rather than double RIT process. That is, one heat- 
ing and collapsing step is used rather than conventional 
methods that typically require two separate heating and 

10 collapsing steps, that is, a first heating and collapsing 
step and then a subsequent, second heating and col- 
lapsing steps. 

[0033] Moreover, according to alternative embodi- 
ments of the invention, the heat source used to heat and 

*5 collapse the dual overclad apparatus 60 is a draw tower 
furnace. That is, the inventive apparatus 60 is moved 
operably through a draw tower furnace, for example, as 
part of an overclad during draw (ODD) process. In this 
manner, the first and second overclad tubes 14, 56 col- 

20 lapse on the preform core rod 12 using a single heat 
source and a single heating step. The resulting double- 
clad optical fiber preform 60 then is used to draw optical 
fiber therefrom, for example, in a conventional manner. 
[0034] Multiple overclad optical fiber preforms made 

25 according to embodiments of the invention include a 
number of advantageous features over conventionally 
made optical fiber preforms. For example, as mentioned 
briefly hereinabove, embodiments of the invention typi- 
cally have relatively large preforms, which generally 

30 yield more optical fiber per preform than smaller pre- 
forms. Also, larger preforms reduce the overall number 
of preforms needed per unit of fiber length produced, 
which, in turn, reduces the overall amount of preform 
set-up and processing time. 

35 [0035] Moreover, embodiments of the invention sig- 
nificantly reduce set-up and processing time through the 
elimination of the steps of the first overciadding process. 
That is, whereas conventional processes require, for ex- 
ample, two or more separate overciadding processes, 

40 embodiments of the invention provide a dual or multiple 
overclad optical fiber preform using a single overciad- 
ding process. Thus, the set-up, heating, cooling and oth- 
er associated process steps required for the additional 
overciadding, and the associated time thereof, are elim- 

45 inated. 

[0036] Also, in addition to the advantages just dis- 
cussed, preforms made according to embodiments of 
the invention manage to improve on existing benefits of 
conventional processes of making preforms. For exam- 

50 pie, compared to conventionally-made preforms, pre- 
forms made according to embodiments of the invention 
tend to have fewer interface breaks and tend to have 
less curl. Also, compared to conventionally-made pre- 
forms, preforms made according to embodiments of the 

55 invention tend to have better eccentricity, which refers 
to the consistency of the diameters of the preform core 
rod and the overclad tubes moving axially down the op- 
tical fiber preform. 
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[0037] As shown in Fig. 4, the method 70 includes the 
step 79 of drawing optical fiber from the multiple over- 
clad optical fiber preform. The drawing step 79 is per- 
formed, for example, in a conventional manner. That is, 
the drawing step is performed once the inventive optical 
fiber preform has been manufactured. Alternatively, in 
an ODD-type process, the drawing step 79 is performed 
as the overclad optical fiber preform is being formed, 
that is, as the overclad tubes are being collapsed onto 
the preform core rod 12 within the draw tower furnace. 
[0038] it will be apparent to those skilled in the art that 
many changes and substitutions can be made to the em- 
bodiments of the methods and apparatus for overclad- 
ding optical fiber preform rods herein described without 
departing from the spirit and scope of the invention as 
defined by the appended claims and their full scope of 
equivalents. For example, although embodiments of the 
invention typically apply a single ODD process to col- 
lapse both the first and second overclad tubes together, 
it should be understood that, alternatively, it is possible 
to use a conventional RIT process to collapse the first 
overclad tube and then use an ODD process to collapse 
the additional overclad tubes around the existing over- 
clad preform rod. That is, the first overcladding is per- 
formed outside the fiber drawing heat source using con- 
ventional RIT techniques and then the additional over- 
cladding is performed (at the fiber drawing furnace) us- 
ing ODD techniques. In this manner, a multiple ODD 
process according to an alternative embodiment of the 
invention is performed. 



Claims 

1 . A method of making a multiple overclad optical fiber 
preform, comprising the steps of: 

providing a preform core rod (12); 
positioning a first overclad tube (14) around the 
preform core rod; and 

heating the preform core and the overclad tube 
in such a way that the first overclad tube col- 
lapses onto the preform core to form an over- 
clad optical fiber preform, 

CHARACTERIZED IN THAT 

the method further comprises positioning at 
least one second overclad tube (56) around the 
first overclad tube (14), and 
the heating step further comprises heating the 
preform core and the overclad tubes in such a 
way that the first overclad tube collapses onto 
the preform core and the second overclad 
tubes collapse on the first overclad tube to form 
the multiple overclad optical fiber preform. 

2. The method as recited in claim 1 , f urthercomprising 



the step of creating a pressure gradient across the 
exterior of the second overclad tube and the interior 
of the first overclad tube. 

5 3. The method as recited in claim 1 , wherein the first 
overclad tube has a proximal end and a distal end, 
wherein the second overclad tube has a proximal 
end and a distal end, and wherein the second over- 
clad tube positioning step further comprises insert- 
to ing the distal end of the first overclad tube into the 
proximal end of the second overclad tube. 

4. The method as recited in claim 1 , wherein the pre- 
form core rod has a proximal end with a handle and 

is a distal end, wherein the first overclad tube has a 
proximal end and a distal end, and wherein the first 
overclad tube positioning step further comprises in- 
serting the distal end of the preform rod into the 
proximal end of the first overclad tube. 

20 

5. The method as recited In claim 1 , further comprising 
the step of drawing an optical f iberf rom the overclad 
optical fiber preform. 

25 6. The method as recited in claim 5, wherein the draw- 
ing step and the heating step are performed using 
the same heat source. 

7. The method as recited in claim 1 , wherein the first 
30 overclad tube positioning step further comprises 

positioning the preform core rod within the first over- 
clad tube in such a way that the first overclad tube 
and the preform core rod are in fixed relation with 
respect to one another. 

35 

8. The method as recited in claim 1 , wherein the first 
overclad tube positioning step further comprises 
positioning the preform core rod within the first over- 
clad tube in such a way that the first overclad tube 

40 and the preform core rod are substantially coaxial. 

9. The method as recited in claim 1 , wherein the sec- 
ond overclad tube positioning step further compris- 
es positioning the first overclad tube within the sec- 

45 ond overclad tube in such a way that the first and 
second overclad tubes are substantially coaxial. 

10. A method of making an optical fiber, comprising the 
steps of: 

so 

providing a preform core rod (12); 
positioning a first overclad tube (14) around the 
preform core rod; 

heating the preform core rod and the first over- 
55 clad tube wherein the first overclad tube col- 

lapses onto the preform core rod to form an 
overclad optical fiber preform; and 
drawing the optical fiber from the overclad op- 
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tical fiber preform, 

CHARACTERIZED IN THAT 

the method further comprises positioning at s 
least one second overclad tube (56) around the 
first overclad tube (1 4), and establish in g a pres- 
sure gradient across the exterior and the inte- 
rior of at least the second overclad tube, where- 
in the pressure outside the second overclad 10 
tube is greaterthan the pressure inside the sec- 
ond overclad tube, and 

the heating step further comprises heating the 
preform core rod, the first overclad tube and the 
at least one second overclad tube wherein the *5 
first overclad tube collapses onto the preform 
core rod and the second overclad tube collaps- 
es on the first overclad tube to form a multiple 
overclad optical fiber preform. 

20 
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ESTABLISH PRESSURE GRADIENT 
BETWEEN OVERCLAD TUBES 



78 



HEAT PREFORM CORE ROD 
AND OVERCLAD TUBES 
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